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EV Market Share Prediction

. . » By 2040, 55% of new car sales and 33%
Annual global light duty vehicle sales of the global car fleet will be electric.

million vehicles
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» China will lead this transition, with sales
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Source: Bloomberg New Energy Finance
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Electric Vehicle Characteristics — e-Range
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Range is based on manufacturers statements, not on any specific test cycle.



Electric Vehicle Characteristics — Traction

Acceleration

Tesla: Peak g: +1.02
Sustain g's for 1.2 seconds
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= Electric motor can give higher initial
torque compared to internal
combustion engine.

» EVs has less delay in acceleration build-
up than ICEVs.

» The higher torque may cause torque
steer and excessive tire wear.
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Electric Vehicle Characteristics — Weight
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Source: Agronomy Research, 2017

= Vehicle weight increases by 15% due to
large size batteries.

» Increased performance of BEVs is tied
to increase in battery weight, as
batteries are getting larger to
accommodate longer-range driving.

» The increased weight affects vehicle
performances such as braking,
handling as well as wheel design.



Electric Vehicle Characteristics - NVH
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EV Tire Technology — LRR / Aerodynamics

- LRR Tire design concept - Aerodynamics

Smooth Tire

Current design New design

@ Drag Contribution
&8 from tires

- Front Tires : 9%
- Rear Tires : 4%

. Patterned Tire

Drag Contribution
from tires
- Front Tires : 13%
- Rear Tires : 5%

» Volume optimization
» Groove depth optimization

* New tread compound with eco-friendly material

</HanKookK | R&D Staff Office
drivirng ermotion



EV Tire Technology — Traction / Load Capacity

« Higher Block Stiffness * Higher Load Capacity
(for Higher torque)

12~13% increased load

compared with normal load
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EV Tire Technology — NVH

- Pattern Technology - Sound Absorber Technology

Block Pitch optimization
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EV Tire Technology - Intelligent Tire System

Wireless Comm. and Estimation

Application

f?f- Vehicle (Chassis System)

Receiver and/or ECU

Converting to Information

' Sen.sing Data C‘ " '>

* Air pressure

- Temperature Vertical load Wear amount

» Acceleration -
» Etc.

Road Health monitoring
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Estimation Technology - Vertical Load & Tread Wear

»
»

2. Tread Wear

Acceleration

Acceleration
Signal Shape

*Variation of tread stiffness
due to Tread Wear

1. Vertical Load

[ Contact Length ] @

«Change of contact length due
to Vertical Load

v
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Estimation Technology — Road Condition
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Result

| Dry | Ice |Snow| Wet

83.0% 96.2% 95.6% 81.8%

Overall 89.1%
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Summary of EV Tire Technology

e-Range [
—Demands

High Initial
—_Torque

Battery Weight [ Load Capacity

LRR ][ Aerodynamics ]

[ Traction ]

No Engine Noise [ Low Noise ]

Connectivity [ i-Tire ]
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